Involvement of death receptor signaling in mechanical stretch-induced cardiomyocyte apoptosis.
Recent evidences suggest that mechanical overload associated with abnormal blood pressure causes apoptosis in cardiovascular system. Still, the intracellular signaling leading to cardiomyocyte apoptosis has not been fully defined. Previous reports ascribed stretch-induced cardiomyocyte apoptosis to rennin-angiotensin-system (RAS) signaling and/or mitochondria-dependent apoptosis pathway. The present study shows the involvement of death receptor signaling in mechanical stretch-induced cardiomyocyte apoptosis. By employing a well-described in vitro stretch model, we studied stretch-induced apoptosis and found that the death receptor-mediated apoptotic signaling was activated in stretch-induced apoptosis in neonatal rat cardiomyocytes. The major finding are as following: (1) The mechanical stretch activated death receptor-mediated apoptotic signaling in cardiomyocytes, including activation of caspases 8, 9 and 3, up-regulation of Fas, FasL expression and cell surface trafficking of death ligands (FasL and TRAIL); (2) That exogenous death ligand (TRAIL) enhanced, while soluble death receptor (sDR5) neutralized, stretch-induced apoptosis; (3) Adenovirus-delivered dominant negative FADD (FADD-DN) significantly reduced apoptosis, caspases 8, 9, and 3 activation, and stretch-induced cyt c release from mitochondria. These data clearly suggested mechanical stretch activated death receptor-mediated apoptotic signaling in cardiomyocytes. In conclusion, our data suggest that the FADD-linked death receptor signaling may contribute to stretch-induced cardiomyocyte apoptosis, probably through activating mitochondria-dependent apoptotic signaling.